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(54) OPTICAL WAVEGUIDE ELEMENT AND PHASE CONTROL METHOD FOR OPTICAL 
WAVEGUIDE ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a new optical 
waveguide type element which permits ON/OFF 
control over an external signal at a high quenching 
ratio by compensating effective refractive index 
variation of a substrate and an optical waveguide due 
to defects and stress generated at the time of the 
production and a phase control method for the optical 
waveguide element. 

SOLUTION: This invented optical waveguide element 
1 0 has a substrate 1 having electrooptic effect, a 
Mach-Zehnder type optical waveguide 2 for guiding a 
light wave, and a signal electrode 4 and ground 
electrodes 5-1 and 5-2 for controlling the light wave 
guided in the optical waveguide 2. At least part of 1 st 
and 2nd branch optical waveguides 3-1 and 3-2 
constituting the optical waveguide 2 on the substrate, 
a film body 6 of a material having a higher effective 
refractive index than the optical waveguide is formed 
to thickness less than a quarter as large as the 
wavelength of the light wave. Here, the film body 6 is formed by forming a specific thin film 
and then trimming the thin film so that phase control is placed in the best state. * 
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5-2fc£jM.2>„ -eif, S«l±©> #?*«E&2£ 
«BK"T 5 A 1 £ VSg 2 CD#mjftjJ|&g& 3 - 1 3 - 2 

*®tt*W>» & * * ffllf* 6 & % Stf IB A«0«HO 1/4W 




»*-a-«fc«&®wyNU/3c>^-ffi©^j»8EISi: % CCD 
3t*iSS&Saii6-r43fcifi*fli«JIBl-r4fc«)©«Wffl«at 

1 KV* 2 O»«0t*iK»AH4a-r 4«^CD^ 

[nam 2] ffnraK^tts 3Jsi±©jw«B«f**#-r 

■T5«nE*«eD«fioi/l OtTFKbfcc: 
WjJ^ 1 Xtt 2 CIB*©##a»*?. 

«£*3&«>©v.yvv.y:E.>4r— MOJt^ffiSSi:, Z<D 

j$-r sse i at«B 2 ©#i^#^;Wft«-ra«#©'i> 

3Hui3#&©fc§t© 1 /4 WT©J»*0»flt*JBrilU 

U 5 J: &JJfifc©ltftttgj*U «nE« 1 

©^tofe**!^* Si£ 1 O^tofcttfcWEMS 2 

©aMtMwia****-*-** 2 ©#i&#8Ei:©«©{i 

HMW5] tfMBRftttu 3W±©SiailH#r**#"r 

[Mattel Hul3Mi*©ff^H:, mB3ttWMI«ll« 
*Sli&B#«©tt*©l/l OfcTFtbfcc: 

W*iM4 X(i 5 K:i3«c©3fc#iKBS^^©{4ffl«&Jffll 

[0 0 0 1 ]. 
[0 0 0 2J 

[ft*©&fi5] &¥©*& - *®mit7?4jmm t s7> 



(2) ^2001-100163 

tt> Mt^^-^E^®a^* 5 /J^^v^&fc•©as*^, eias©u 

A (LiNb03:6tT, LN 3) 
V ^ £g$g§M©:fl«i3§§©Sgfflfb>!«t #> 6 ixT ^ S . 
[0 0 0 3] £©£5««8Hffi©ft£flStt, C©# 
aW»ft*fiS-r-SVy>»>ya:>^-S3fc?lliSI5©5£»C 
»(t&n&«aiffl«8iCI9f3E©!(5«l«^aJ*Sl«-^*9l 
Jof «c:i:£.fctK 2*©«>«bfc*«Ktf***"r4* 

«©ffifflfe*n-eniEYb*^ 

K5t*5tj-S^*©tB3fcft*Jffl-rSikCJ;t>T^a5«^ 
®^->/^-7*ftW-r5't»©tfe-5. bfrbk* 5 ^ 7* 
n-fe^BUH^acJBJgjfo ^OTc±g3SMffi«a©l5 
gfciftzioT, rtfcHSrtfcttft 

So 

[0 0 0 4] Lfei^Xx **gflHB0iW&&i> s *ft* 

&mxmmm\-3mmw^*mnLx$,, mjf3 2#©# 
«att#sas**a-r s 3t«©{fcra £ b «t *> c 
LT*fls£-e 5 3 i: #t- # & < o t b * -5 

7 Z+frlZfio Z t ifiX £ * < fc Stl^tfifc r? fco 

[0005] *><j»«ra«K:*r«ir^<, «£*k#^t 

fct, Jfc«H8fcitt«E*EE©-'W7 > *fcSMiQU 3fe£M8 
©IM^&ftiJffll-t-SCfcti^T, «H32*©^«3t* 
^****^-**«©{ficffi»b*«a«Ett«lK:u + 

ft*myt*®2>z£iz£^xft.$tm^(D*>/*7*fT 

■oX^tzo 

[0 0 0 6] £5>£, «rKW4-3 3 7 7 0 7^£IBC 
tt N ±13© J; -5 £ 2 3tao#tt«i»«tt©'J>a: < 
©3l6*iW5±fc % Ti-Aulfl, fe«V^HtAuj< y 

«8EBCiB»««x.. ^©s^^ieH-rsiia^asf 1 

3W«Bc«flt»bt-»jt, d©aaE«ftHjea-r** 
ntv^So 

[0 0 0 7] *fc, #S§^4-2 5 8 9 1 8^.$Rt 

jw*«©'J>&<fcfc--#©ac«c, effl^s^^is; 

WSCi:^I3«?nT^S. ±B&«CJ;*itt, 3©tit 

i3^*i^iiiKssA 5 ^^nfcgi5^t5ap^^#-rs s i 



¥7-28006 ^fifgfCfi, ft&XM'mWPU < t 

a - 33770 1 ^mtmmoyjm^TT^ 

[0 0 0 8] ±13&?8Kii, 

fio&ftftOTrs#i£#M^£nT^s. sec ±ias 

#ft£fc£-ti\ £©M#fc«fcoT£i;&IB»5e»JB#r* 
SfbfcfU8LT»ffr5i*ffl®-rs, #M¥4 - 2 5 8 9 

1 8#s««Mo^ASM^^nT^5. c;h,e>©#& 

L4&3fc©T-£>.5 0 
[0 0 0 9] 

[aSUIWMSfcLJ^k-rsaUH] L4>U&4«&s B&i&U 
C F'J? ht^omM&SLbZo ZVtzSb, d©DCF 

[0 0 10] *fc, «MPP4-3 3 7 7 0 7^c&$B, f» 
gil¥4 - 2 5 8 9 1 84£flmfcUttHP|t7 ~ 2 8 0 0 6 

^©ISHl*ltZ|iie>nTL$ao £©£«>. ±Mbfcctd 
trr*#«©<MXfl;SIH»l/T* +»*v^«!*Jt*li 

ttnmizm-tiztifi^mttmtziib, yt$mm>m 

[0 0 11] <g£ N £ft6©;&Sfc*l\T$MiafeaW8S 

*s ^¥4-2 5 8 9 1 8^MCEt*n 

fc*iS*t4fCi3V>TH:» HiI§3#&kltirf3&ilSffl£8ik© 

tt*iMW*ofc. £©fc» % ##«SS??l¥#±<*k L 
T*fHbLTL*3k^3ISIHt»&-3fc. 
[0 0 12] ^SJBtt^Lfc^Pig^^K: 

^#Mttfc*oT^«*©*>/:f 7ffJ»*WtBk* 

^ftSt*^?) d t ft l^k**. 

[0 0 13] 
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5 &»©*&] *2BBJ3©>fcig!&f&M3!t¥ 

±a3ii$ft«r^<, nfwt¥xm&%tz&R 
k> jfcjSft^^-ttsfctfxD -?y/\y3Li/y— molt® 

£SW!Wik£**..B. -f LT> S<Jf3Sf£±©, ituiBv 
y ^yx>^-ScD3t*iSSS*«|jsll-r SJS 1 Sirtg 2 © 

nsMftftffM-f 5. c©flM&©js;*ftiiui3# 

[0014] $ e» *Aq|eDjtlP«S«R?Offinffif)l 
«ltofe*»JRS*rrsS«kx 3tiKfefl|t«*-B- 

Kftjgffi^s^^&$OT^-sfeto©^»effl««Ekft*^ 

a>y-Sa©3fc*«ttft«fiR-rSJB 1 2 ©#*£# 
#^*H&tt*-$»«>©'J>fc< kt»-«fc*S^T» hIjbd 

T©j»*ofli»t»jEa-rs. fit, nBA9«Eis4>e> 

©ftai£ft^-*-L&*^itui3]llWfcft h U * 
©^tt*«^kflW3« 2©»(|^*«EB»t'S#«E-riJB 

[o o i 5] *»w#e>tt» ±i£ufcafi5ftM^-r^< 
«t»ft«na»R±fc»jEair4c: kc «t d> *4»*aB^© 

JW»»©f(a&HJT*ft*S < «ftl**S C k #rJHT 
fc£;rkftj|ffiL.fc. 

[0 0 16] UfrLtttf&s *©-3SfT*< tMB*KK:* 
•IBtiSALfetl. JiWBitfltfe«rEaHR±©, huI3^ 

t> *)HtiaKtt:A s SiaiiT^©fctosiiiB^««Ees>f **®-r 
l t mm + s 3 k * s ¥ wig t * « k v ^ -5 esja # 

JBW** 6* *«»©»$ ft «FE*#»»fti9«-#-*5fc 
«©«fttc^UTs feS-S©$Effli*i{CHg^-r-5c:k{c 
<t!3> «HBU-*ftl»±Tf*SCkftJattlLfc. 
l±> **»B#e>tJ:S±IB©«ta«c«>cftWSfl5«!5U©IS' 

. ^5&?nfct)©T-fes. 

[0 0 17] **WCJ:nii, Hl/il*t-f7Xl 

Wira-ra^ife&k*© J: d i>^f A«ft Lfe b> 




[0 0 1 8] fife, *»Wfc#tt*J«ffr««B¥4-2 
5 8 9 1 8^ii«*4fCIB**nTi^-BiSWa»«B«l«ft 

[0 0 19] #JMHC*V*Ttt» !&{*©*£ 2 ftlttett 
5Cl£:#T*£3©T-> ±M.<D£.oU^-**&Am>^ 

[0 0 2 0] 

[«woiafi«D»ji8] wt» *&w*mmtm&2tt 

«iH©Slfliffl»JBCflPUTBMIK:Ki|li-r4. Ell 

[0021] Ei i c^rjfc#ttis*? i o a, 
»**#-ra«g i k, its i rtcjBja*n&3t«*» 

*^2***jfrra#*ftCT**fcto©WMlWI 
***«*««4;ftV»JlMHI5- 1, 5-2kftH;L 
T^S. Vy;v;/:n>y-gJ©ife3Sg!S&2HU ft 1 <Dft 

bmmmz 3 - 1 Rvm 2 ©#*£#*»& 3 - 2 t 

TV**. 

[0 0 2 2] £ 6 ftig&SSIg? 1 0 tt, Sffi 1 ± 
©, ft 1 ©#H£#3|&E&3 - 1 * s {4Bt"5g|5^{c*v> 

mg%®£ 5 - 1 % 5 - 2 c epin * n * ssjaaawuma 
# Wt {3 1- 5 a * c «t s x * 1 j- e> n a . 

[0 0 2 3]1*6 ©H®S#T *tt, ft3?i£Eg 2 ©£$ 
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Zttt&m-C&t), -mz-X7MVr<5& (LiNb 
O3) , *>*;u»U*-£A (LiTa0 3) , filFy 
;i/3>S^>ftjS5>^> (PLZT) fcffr^flM 
£fts 0 ^ut, cn6©*r*iHi2. o~2. 3©n® 

S#T^ft*-f3o Lfe* s ^T, Hf*6ii, SBBjJHSt*** 
3eLh©«l4*>6)«ja$nSi4:A»ff*Ll>. .!©£? 

WH0& h U 5. > y«BBHS ©»a/p ?> 'J 3 > ft 

[0 0 2 4] Mf*6©«^tt, Jfctti&SS 2 #ftig 

St5^iSO«fiC 1 / 4 eiTffei £ fctfefcfiTfc 
9, #6Cttl/l OWT, Wlttl/1 5WTT<fcS 
CkiW*LV». CftCfcoT, ftjgi£S&2 4>ft«&-3- 

[ 0 0 2 5 ] EI 1 tzmirltmw&m? l 0 fc;fevvc % JR 
ft 6 ttSlK 1 ±©, ft 1 ©fl*bfci*«ft 3 - 1 jWfflB*- 

5eB#K©&&tts>ftTv>.&. L4»bJEcA j e.s mfrcoB 

3dk*,T-#5o SBiav«2©»ISJt*ij[ 

*So *fc> iM*©jRtov^Ttts Bl 1 
offe5Mtt6<, Witttn !Bl©»«Bt»«»3- 

[0 0 2 6] *«ifflC*V^Ttt, KflKfteiT©J:^Kb 
TJBfiK-rscktit), ^«bfe«ttK4>«*IK1-«jtttt 
(DWa*tMT6. MT, HlCl/&tf?T, M*6CD 
«BS*aiCOV^TKWr*. SMC xt^fiJ^A 
*4ffr6«:4«Elfcs ft lSt/ft2©»te)t^&g&3 
- 1 RU 3 - 2 Sft 3^ >y-^©^«ES 

J:DJK*-r«. Hev^T-, ^tek^ v^rS&if kft#ffl 

-rSCkti^T, ^^^3-lSU t 3-2ft» 
tr<t-5tbT«^««i4^t:g!Jfe®gi5- 1SV5- 

2ft^-rso 

[00 2 7] &V>T\ ;> U =» >^ 4f©«KB»e*f «W* 
*»6&S»*tft, ^©iP^* s ^«SS2*ft^-ri>^ 
*©*ft©l/4WTi:«cSJ;at:, Stgl±©^-«3fc 
*ifiB3 - l Wft«r4ffl5dt:*j^T»f*©^**fcJB • 

2©AttP2ASl>*ttSl>fP2B{3 > *tl*ti%?74>\ 
Z&mtho ZLX, 3fc*«»2*fc, ^Pi©^jSSS 
^?i:LT^Ut®^t{gffl-rs^©k[pIb^Sft« 
.d©Jt«tt, Jt7 5"f^ft«tTAItP2A 
*e»^iStS82 4 ] (3^A-r5 IJ ■€ LT, MIB3fc«tt, ft. 

1 2 <Dfr«&ytmwi$& 3 - 1 3 - 2 1 u& 



[0 0 2 8] z<D&oi,zybmffi82fp!,zyt$L*m&$-& 
Ti>*wt*v^T, «^««4i:ajtj!«a5- iaw 5 

-2fc©HK % ISI*©jEH^ffiii5©fcrai;Kra«*MS 

^e-^-f &i>T\ ^©W^mKfc^-^-Lft 
»E««*YAOI/— tfft^CJ:-3ThU$>^ 

Ehy5>^t+±u utfres^di***. awn 2 

US 2 ft £©fl»JH$r**»;Wi«;*ftT, '* 1 ©#*£* 

mw&z - 2 zmi&t zm 2 ©#i&£ft&£:©ra©(stB# 
mmttttm (mstwi so x.rtat»m) izmmzn 

[0029] intf, ^aasjR^oseajHiff 

[0 0 3 0] 

?io«nii/ft. itsuu-t^i'j^^Aox 

fflWC7*M/S>.ah*0. 5/zm©ff*tJBj«bfe 

«3taW8i««!aSfTr)T, a«M17/*m©3fc*« 
!8;^-^Mlfc, #t>T\ £©3fci&&ft^*-> 
j»aiiSCJ:-3T^>*>e>ft5JB*Jfaf 8 0 OA 
CfgJftU ftSUF^Tf 1 0 0 0°C> 1 OftM©*!^* 

(ieibS9f¥2. 10) £ffMbfe 0 ft*, ft 

*g&B§ 2 *ffii&-r &m i ©«■«*«»» 3 - 1 Rum 2 
[0031] ftn-e, atRi±©±{*£ *s 

I J>^{C«tot > fJ§3?-*>Jf±KAuJl£JS£0; 
2//ml:Mbfc. &UT\ 8WBAuJB±£*d 

2 5/imtMl/fe. ^©&> gJfcSVa^aSS:«SL 
TSi^^->eMU c©«ffi^->Sr-^^^i: 
UT«JM***fT$c: J*3 15fcm, 115 

At m©{f^«fii 4 tttF£8MMtl£ 5 - 1 RTf 5 - 2 £B 

[0 0 3 2-] d ©Racist vt, A«ift|&2 4>l:ifcJi 



(5) 4$BB2OOl-10O163 
1. 5 5>um©ft}££jifAU f&fo6*Bf&1-ZLm<D 

K&fcmmT-cQmm&iii&z&isbtztzz, 02 (a) iz 

5Vf <£ -5 ft ffiftgtfft <b tltzo 
[0 0 3 3]*V\T, ^U3> (5e»H»f*3. 5) 

Tv i?£0. 0 5 Am, *g 1 0^m, 1 5 0/iitC 
4 \zmWtk 1 0 k H z ©^MimgBSMfl^S: 

feo *©«*, jyttt8&££ 1 2 0 / umi:ffMttt3 
OK ft o£„ Z(Dbg<D£.m& 

mz&it)fztz:zm2 (b) c^rj:"5ftffl«*»»e.n 
&. 02 (a) (b) i^i^^i^c, *mm 

[00 3 4] (tfclBMW) > >J 3 >fcft*.T 
h (HJ»Ja*f^l. 7) *»6ft5»R*ff*0. 5 >u 
nu mi 0/znu :H£ 1 8mmEJfcj«Lfc£tfM±* MM 

mtmmizL-cytmm&mttftmLtzo cots©, 

*Wffl«*iafi«PWt:«*Lfci:i5, 0 2 (c) (3 
5*TJ:-5ftffil&:&*»6ftfc. ^©^> ^SBSUR^HSKM 
tratUt: LT h y 5 >^U 5UEfi?9t*(tSIK«:6 fciw 

D^**©ui»sjBjERUfc, z(Db%<D$mm&*m®. 
cbT«eufc4:c* % 02 (d) {z^-r«tdftani» s 

[00 3 5]@2 (a) , (c) > StF (d) *»^B^f> 
frft<fc5£, 02 (c) t^t7* buy* b*>e>ft5 
mW&fci&L1tft&Z&tt&&mW®!&, 0 2 (a) c 
9*mK«JgA UT ^ftVuR»©£SIffl»* £ Jft 3 / 5 

y ^ yy-th z h t «t t) ^nft^ii^-N^ r. ? # 

. hl/^ KP6ftS»ffltft««:6i:rai:>i:**K:^j*U 
fc«^t*Jv^Ttt, 02 (d) fc^^J;oft^iSffii^*s 
»6n5li:i<**ofc. 02 (d) tt02 (a) 1»h 

[0 0 3 6] 1-ftfc*>> ±ISHSg^J^«tn«, ##gB£© 
^«SS^S^^SS^^©ffifflW^ffi(c «t 5, 
h 'J ^>^t J:-3TW4/5««»©(ftffiS/7 h^f§J^ 

*»oiE*cffii*cfco , **»s. z:nc*ru it*«SS 

(;*UTIi, M*6 «t X> **Sft»JKfcJ&*Ufcl$j&fc 

b&Z^zbtiiftfrZ. ^UT, JKfltetrat^:**© 
Mf*5: h 'J ^ J:-3TJBfiKLfc»^t*^Ttt, ± 
i3H»J©^ 1/2 0 0©^§^©{4^->7 h b*»e> 

[0 0 3 7] JW±, «ft«ftai6|fft<i»6«W©*Mi©JB 
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